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EXECUTIVE SUMMARY

A rapid bioassessment technique was used to determine the
degree of bioclogical impairment present in Barr Creek and Big Creek
in southwestern Indiana prior to full implementation of various
land treatments in the Barr Creek watershed. The benthic
communities of four sites and a nearby reference stream were
sampled during July and December 1994 to provide information on
"before treatment" conditions.

The aquatic habitat value of both Barr Creek and Big Creek
were quite low compared to that of the reference stream (Rush Creek
in western Posey County, which is known to be among the highest-

guality headwater streams in southwestern Indiana). Both Barr
Creek and Big Creek were highly channelized, with steep bank slopes
and stream bottoms composed mostly of sand and silt. Neither

stream had much natural riparian vegetation, and shading was nearly
absent.

The benthic communities of all study sites were "slightly" to
"moderately" impacted compared to that of Rush Creek. Barr Creek
appeared to be in better condition than Big Creek, and its benthic
community is about as good as present habitat conditions allow.
However, Barr Creek also exhibits signs of higher than normal
nutrient enrichment, probably from agricultural sources. Big Creek
has slightly degraded water quality as well as degraded habitat.
There is some evidence that high water temperatures associated with
lack of shading may contribute to the biological impairment
observed in Big Creek and possibly in lower Barr Creek as well.

Recommendations to restore and enhance the biological
condition of these streams include additional land treatments,
protecting and planting streamside vegetation, and minimization of
ditching projects.



INTRODUCTION

This study was conducted to measure the "biological integrity"
of Big Creek and one of its tributaries (Barr Creek) in
southwestern Indiana. Both streams have been identified by the
Soil and Water Conservation Districts of Vanderburgh and Posey
Counties and the Indiana Department of Environmental Management as
having seriously degraded water quality due to nonpoint sources of
pollution [1]. Soil conservation measures were planned by the
Indiana Department of Natural Resources (IDNR) and the Districts to
improve the water quality of these streams. By conducting studies
of the biological community of Barr Creek and Big Creek before and
after application of land treatments in the watersheds, IDNR wanted
to determine whether treatments resulted in improved water quality
as reflected by an improved aquatic biological community.

Land treatments in the watershed were initiated in October
1993 and continued through the summer of 1994. The first
biological study was conducted in July 1994. A second study was
planned for October 1994. However, an unusually dry summer caused
both study streams to stop flowing for several weeks. Since the
bioassessment technique requires flowing waters, the second study
was postponed until December 1994, allowing the benthic community
a chance to become established once again.

Local Setting

Barr Creek and Big Creek are located in the "Interior River
Lowland" ecoregion of the Central U.S. [2]. This ecoregion is
composed of a glacial till plain, often covered with a thick layer
of loess soils. Land use patterns are extremely variable in this
ecoregion because the soils and topography are more variable than
in most other ecoregions. Natural vegetation is usually dominated
by oak/hickory forests.

Barr Creek is a "third order" stream with a total watershed
area of about 36 square kilometers. It originates in Vanderburgh
County and flows northwestward, joining Big Creek in Posey County.
The lower segments of the stream are channelized but some of the
upper tributaries retain their natural channel characteristics and
about 25% of the upper watershed is wooded.

Big Creek is a somewhat larger "fourth order" stream and at its
juncture with Barr Creek has a watershed area of about 160 square
kilometers. Most of its length has been artificially channelized
to facilitate drainage of agricultural fields. Less than 10% of
the watershed is wooded. There are numerous small oil wells in the
watershed.



Four sites were chosen for study in these watersheds (Fig. 1).
The sites on Barr Creek were chosen to represent the upper and
lower watershed areas. The sites on Big Creek were chosen to
represent the watershed upstream and downstream from Barr Creek.
A summary of each site and its watershed area is shown below:

Site 2 Barr Creek @ County Line Rd. 23 km?
Site 3 Barr Creek @ its confluence w/ Big Cr. 36 km?
Site 4 Big Creek @ Water Tank Rd. 160 km?
Site 5 Big Creek @ Emge Rd. 196 km?
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METHODS

Because they are considered to be more sensitive to local
conditions and respond relatively rapidly to change [3], benthic
(bottom-dwelling) organisms were used to document the biological
condition of both Barr Creek and Big Creek. The U.S. Environmental
Protection Agency (EPA) has recently developed a ‘“rapid
bioassessment" protocol [4] which has been shown to produce highly
reproducible results that accurately reflect changes in water
quality. We used EPA’s Protocol III to conduct this study.
Protocol III requires a standardized collection technique, a
standardized subsampling technique, and identification of at least
100 animals from each site to the genus or species level from both
"study sites" and a "reference site.”

Reference Site

A reference site is required for comparison of its aquatic
community to that of each study site. The reference site should be
in the same "ecoregion" as the study sites and be approximately the
same size. It should be as pristine as possible, representing the
best conditions possible for that area. Because of extensive
drainage projects in southwestern Indiana, most streams in the area
have been drastically altered [5]. However, Rush Creek (a third
order tributary of the Wabash River in western Posey County)
appears to be relatively unimpacted. Much of the Rush Creek
watershed is wooded and the stream remains mostly unchannelized.
Its watershed area is about 45 square kilometers, which is similar
to that of Barr Creek and Big Creek. Agriculture is an important
land use in the watershed, but sedimentation does not appear to be
as extensive as in Barr Creek or Big Creek. A fisheries study done
in 1985 showed that, in contrast to other small streams in the
area, Rush Creek still supports a fairly diverse fish community
[6]. Also, the study showed that Rush Creek is one of the few
places in southwestern Indiana which still supports a healthy
population of "darters" (fish which are generally sensitive to
environmental degradation [7]). The reference site was located on
the County Road immediately upstream from Harmonie State Park.



Sample Collection

Samples in this study were collected by kicknet from riffle
habitat where current speed was 20-30 cm/sec. Riffles were used
because they were the most important benthic habitat present at all
study sites. The kicknet was placed immediately downstream from a
riffle while the sampler used a hand to dislodge all benthic
organisms attached to rocks within the riffle. The organisms were
swept by the current into the kicknet and subsequently transferred
to a white pan. Each sample was examined in the field to assure
that at least 100 organisms were collected at each site. In
addition, each site was sampled for organisms in CPOM (coarse
particulate organic matter, usually consisting of leaf packs from
fast-current areas). All samples were preserved in the field with
70% isopropanol.

Laboratory Analysis

In the laboratory, a 100 organism subsample was prepared from
each site by evenly distributing the whole sample in a white,
gridded pan. Grids were randomly selected and all organisms within
grids were removed until 100 organisms had been selected from the
entire sample.

Each animal was identified to the lowest practical taxon
(usually genus or species). As each new taxon was identified, a
representative specimen was preserved as a "voucher." All voucher
specimens will ultimately be deposited in the Purdue University
Department of Entomology collection:

Data Analysis

Following identification of the animals in the sample, eight
"metrics" were calculated for each site. These metrics are based
on knowledge about the sensitivity of each species to changes in
environmental conditions and how the benthic communities of
unimpacted streams are usually organized. For example, EPT animals
consist of those in the insect orders Ephemeroptera, Plecoptera,
and Trichoptera, which are known to be more sensitive than most
other benthic animals to degradation of environmental conditions.
Feeding behaviors such as "scrapers", "filterers", and "shredders"
change predictably under different conditions. The sum of all
eight metrics provides an individual "biotic score" for each site.

Quality Assurance

To help assure the quality of the results, a duplicate sample
was collected at Site 1 during December. The biological scores of
each sample were measured to determine the amount of variability
associated with the technique. Ideally, the individual scores of
duplicate samples should be within about 10% of the mean score to
assure that reproducible results are obtained.
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RESULTS
Quality Assurance

The biotic index scores of site 1, as determined by duplicate
benthic samples, were 40 and 42, respectively, during the December
sampling period (see Appendix). These values were within 10% of
the mean and the use impairment categories obtained by both samples
were identical. This indicates that the biocassessment technique
produced reliable results during the study period.

Aquatic Habitat Analysis

When the EPA habitat scoring technique was used, the following
aquatic habitat values were obtained for each site in the study:

Score % of Referaxe
Rush Creek (reference, Site 1) 107 100
Upper Barr Creek (Site 2) 61 57
Lower Barr Creek (Site 3) 61 57
Upstream Big Creek (Site 4) 59 55
Downstream Big Creek (Site 5) 59 55

The maximum value obtainable by this scoring technique is 135, with
higher values indicating better habitat. Sites with lower habitat
values normally have lower biotic index values as well.

The scores indicate that all of the study sites had similar
habitat values, all of which were considerably lower than that
present at the reference site. All study sites were characterized
by extremely steep bank slopes with a paucity of suitable bottom
substrate and lack of streamside cover. All study sites also
suffered from various degrees of channel alteration, lack of
shading, and sediment deposition.



Water Chemistry

The following water quality measurements were obtained at each
study site:

Water Quality Measurements

July 1994
D.O. pH Cond. Temp.
mg/1 su us (F)
Reference Site 1 7.3 8.2 530 78
9:50 a.m. (7/6/94)
Site 2 15.6 8.9 390 88
5:15 p.m. (7/5/94)
Site 3 12.2 9.3 350 97
1:30 p.m. (7/6/94)
Site 4 10.2 8.4 360 91
2:15 p.m. (7/5/94)
Site 5 18.6 9.2 310 95

3:30 p.m. (7/5/94)

Water Quality Measurements
December 1994

D.O. pH Cond. Temp .
mg/1 suU us (F)
Reference Site 1 12.0 8.0 640 38
1:50 p.m. (12/28/94)
Site 2 12.0 7.8 500 40
5:35 p.m. (12/28/94)
Site 3 13.0 7.9 510 38
4:15 p.m. (12/28/94)
Site 4 13.4 8.0 440 41
3:20 p.m. (12/28/94)
Site 5 13.4 8.0 460 42

5:00 p.m. (12/28/94)

D.0. = Dissolved oxygen
Cond. = Conductivity
Temp. = Temperature in Degrees Fahrenheit



Benthic Communities

The types of benthic organisms collected from each study site
are shown in Tables 1 and 3. The metric scores and site scores
calculated from these data are shown in Tables 2 and 4.

Table 1
Rapid Bioassessment Results - Barr Creek and Big Creek - July 1994
site #
1 2 3 4 5
Chironomidae -
Glyptotendipes 1 1 32 41
Polypedilum convictum 12 1 3 2
P. fallax 2 1
Pseudochironomus 1 1 3 2
Stictochironomus 1
Thienemannymia 11 4 3 6 12
Simuliidae 7
Trichoptera
Cheumatopsyche 21 54 6 15 2
Hydropsyche simulans 4
Emphemeroptera
Caenis 1 6 7 3 1
Stenacron interpunctatum 24 2 3 1
Coleoptera
Enochrus 1
Berosus 1 6 13 12 4
Stenelmis 1 2 3 17 32
Dubiraphia 1
Odonata
Ischnura 2
Argia 1 1 1 1 1
Amphipoda
Hyalella azteca 1
Isopoda
Caecidotea 13
Cambaridae 1 1
Gastropoda
Physella 1 16 59 2
Planorbella trivolvis 1 2
Pelecypoda
Eupara cubensis 1 2 3

Total 100 100 100 100 100



Table 2. Data Analysis - July 1994
METRICS
Site #
1 2 3 4

# of Genera 16 14 12 12
Biotic Index 6.9 7.3 8.4 7.4
Scrapers/Filterers 0.9 0.3 10 0.13
EPT/Chironomids 1.7 8.9 1.6 0.6
% Dominant Taxon 24 54 59 32
EPT Index 3 3 2 4
Community Loss Index 0.0 0.3 0.7 0.5
% Shredders (CPOM) 14 0 0 0
SCORING
Site #

1 2 3 4
# of Genera 6 6 4 4
Biotic Index 6 6 4 6
Scrapers/Filterers 6 4 6 0
EPT/Chironomids 6 6 6 2
% Dominant Taxon 4 0 0 2
EPT Index 6 6 4 6
Community Loss Index 6 6 4 4
% Shredders (CPOM) 6 0 0 0
TOTAL 46 34 28 24
% of Reference 100 74 61 52
Impairment Category N S S M

N = NONE S = SLIGHT M = MODERATE
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Table 3
Rapid Bioassessment Results - Barr Creek and Big Creek - Dec. 1994
Site #
1 2 3 4 5

Chironomidae - - — T

Dicrotendipes neomodestus

Pseudochironomus sp.

Orthocladius obumbratus 18

Heterotrissocladius sp. 1

Parametriocnemus sp.

Cardiocladius sp. 1

Cricotopus bicinctus

Thienemannymia group 7
Simuliidae 2
Tipulidae 1
Trichoptera

Cheumatopsyche sp. 49 23

Chimarra obscura 1

Neureclipsis sp. 1
Emphemeroptera

Caenis sp. 1

Stenacron interpunctatum 6 1

Stenonema tripunctatum 1
Plecoptera

Allocapnia spp. 73 57 6
Coleoptera '

Berosus sp. 4 6

Stenelmis sp. . 2 20 18

Dubiraphia sp. 1
Odonata

Epitheca sp. 1

Argia sp. 5 3
Amphipoda

Hyalella azteca 1 1
Isopoda

Caecidotea sp. 6 14 16

Lirceus sp. 5 4
Turbellaria 3 1
Gastropoda

Physella 5 1 3

Planorbella trivolvis 1

Fossaria sp. 1 1
Pelecypoda

Sphaerium sp. 2 2 20 3

Eupara cubensis 1 3
Annelida

Brachiura sowerbyi 1 3

other Tubificidae 1 3 8

= e
U1N

R
[

Total 100 100 100 100 100
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Table 4. Data Analysis - December 1994

METRICS
Site #

1 2 3 4 5

# of Genera 16 9 15 16 17
Biotic Index 7.3 4.3 4.9 6.9 7.4
Scrapers/Filterers 0.13 0.5 2.0 0.06 0.5
EPT/Chironomids 2.2 18 5.7 6.0 0.54
% Dominant Taxon 49 73 57 23 18
EPT Index 6 1 1 2 2
Community Loss Index 0.0 1.1 0.5 0.4 0.5
% Shredders (CPOM) 69 84 58 0 6

SCORING
Site #

1 2 <) 4 5

# of Genera 6 4 6 6 6
Biotic Index 0 6 6 6 6 6
Scrapers/Filterers 6 6 6 4 6
EPT/Chironomids 6 6 6 6 2
% Dominant Taxon 0 0 0 4 6
EPT Index 6 0 0 0 0
Community Loss Index 6 4 4 6 4
% Shredders (CPOM) 6 6 6 0 0
TOTAL 42 32 34 32 30
% of Reference 100 76 81 76 71
Impairment Category N S S S S

N = NONE S = SLIGHT M = MODERATE
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DISCUSSION

Chemical measurements taken during the study show that
dissolved oxygen (D.O.) fell within the range acceptable to most
aquatic organisms. Several pH values during July were above 9.0,
which is considered the upper limit of acceptability by some
animals. Such high pH values were also accompanied by D.O. values
well above saturation. These types of conditions are typically
caused by rapid algal growth in the waterbody. It is common to
find much lower D.O. values at these sites after several hours of
darkness, when algal photosynthesis stops and respiration begins.

A total of 22 macroinvertebrate genera were collected at the
five sites during July, while 33 genera were present during
December. The most commonly collected organisms at most study
sites during July were the midge Glyptotendipes, the caddisfly
Cheumatopsyche, the snail Physella, or the riffle beetle Stenelmis.
Some of these animals were also common during December (e.g.
Cheumatopsyche), but other types of animals (e.g. the stonefly
Allocapnia and the midge Orthocladius) became dominant at one or
more sites during this early winter sampling period.

Figure 2 shows the normal relationship of biotic index scores

to habitat values (a linear relationship according to [4]). The
figure also shows a range of plus or minus 10% to account for a
certain amount of measurement variability. When biotic index

values fall below this range, the site typically has degraded water
quality. Only the two sites on Big Creek during the July sampling
period fell below the expected range, Extremely high water
temperatures during July (up to 97° F) probably contributed to his
problem.

Figure 2 also indicates that none of the study sites had biotic
values lower than expected from their measured habitat values
during December. In fact, most sites had biotic index scores which
were somewhat higher than predicted by their available habitat.
This situation is often found at sites affected by nutrient
enrichment . Under such conditions, high nutrient inputs sustain the
benthic fauna at a higher-than-expected level. However, as habitat
or water quality degradation proceeds, nutrients are no longer able
to sustain the community at the same level, and a drastic decrease
in biological condition results [4]. Therefore, without some type
of watershed management to keep conditions from deteriorating
further, both Barr Creek and Big Creek may be poised on the brink
of a steep decline in biological condition.

13



There is a strong indication that most sites, including the
reference stream, were at least periodically exposed to high
turbidity and/or sedimentation. Tables 5 and 6 show the
relationship of the animals present at each site to their tolerance
to high turbidity and sedimentation. The tables show that a large
proportion of benthic animals in these streams were "tolerant” to
sedimentation. Few "intolerant" animals were present. An
exception to this observation was the large number of stoneflies
(Allocapnia sp.) present in Barr Creek samples during December.
This species, which is thought to be intolerant to sediment
deposition, is known as a "winter stonefly" because it lies dormant
in the egg stage deep within the stream bottom during the warmer
months and emerges as an adult during late winter. The presence of
numerous winter stonefly nymphs is a good indication that, despite
a high degree of agricultural activity in the watershed, sediment
deposition is probably not exceptionally high in Barr Creek.

Finally, there is also strong evidence that the reference
stream itself (Rush Creek, as it flows into Harmonie State Park)
may be somewhat degraded by less than desirable water quality from
"organic" inputs (e.g. animal wastes or septic tank effluents).
The Hilsenhoff Biotic Index ("Biotic Index" in Tables 2 and 4) is
very sensitive to this type of stress. During both July and
December, the Hilsenhoff Index value was between 6.9 and 7.3, which
is considerably higher than found in most unpolluted Indiana
streams and, according to [15], is indicative of "fairly poor water
quality from significant organic pollution.®

14



Figure 2

Biotic Index vs. Habitat Score
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Table 5. Sediment-Tolerant Species Observed
(References shown in brackets)

Cheumatopsyche sp. [8] [9]
Caenis sp. [9] [11]
Stenacron interpunctatum [9]
Polypedilum convictum [9]
Thienemannymia group [9]

Argia spp. 9]
Ischnura spp. [9]
Macronychus glabratus [9]
Berosus sp. [12]
Tubificidae [11]

SEDIMENT-TOLERANT ORGANISMS
July Samples

% of All Organisms at the Reference Site 71%
% of All Organisms at the Study Sites
Site 2 74%
Site 3 32%
Site 4 43%
Site 5 23%
December Samples :
% of All Organisms at the Reference Site 63%
% of All Organisms at the Study Sites
- Site 2 38%
Site 3 40%
Site 4 53%

Site 5 39%
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Table 6. Sediment-Intolerant Species Observed
(References shown in brackets)

Plecoptera [9]
Stenonema tripunctatum [9]
Chimarra sp. [9]
Hyalella azteca [10]

SEDIMENT-INTOLERANT ORGANISMS
July Samples

% of All Organisms at the Reference Site 1%
% of All Organisms at the Study Sites
Site 2 0%
Site 3 0%
Site 4 0%
Site 5 0%
December Samples
% of All Organisms at the Reference Site 3%
% of All Organisms at the Study Sites
Site 2 74%
Site 3 57%
Site 4 0%
Site 5 6%

17



Mussel Observations

Although not part of the original study plan, observations of
mussels present in a stream are often useful. Mussels are very
sensitive to changes in stream conditions and can be used to judge
stream quality [16]. The following mussel species were observed at
Site 3 on Big Creek:

Live Specimens
Lasmigona complanata (White heelsplitter)
Anodonta grandis (Giant floater)

Valves Only (2 valves, still attached)
Elliptio dlatata (Spike)
Leptodea fragilis (Fragile paper shell)
Toxolasma texasensis (Texas lilliput)

Most of these species are widespread and fairly common in the
Midwest. The Texas 1illiput is a southern species, and extreme
southwestern Indiana is at the northern part of its range.

Comparison to Other Studies

A fisheries study done in 1985 [6] showed that the fish
community of Barr Creek was not very diverse (a total of 9 species
at two sites) and was dominated by tolerant "minnow" species. In
addition, the fish community of Big Creek [5] found that in the
summer of 1980 Big Creek and its tributaries had relatively
depressed fish communities, associated with low habitat value and
high turbidity and sedimentation. The scientists conducting this
study reported that Big Creek was dominated by a few "tolerant"
species (those able to survive in conditions of poor water quality
and degraded habitat) and that "intolerant" fish were virtually
absent from most locations in the watershed. Only 10 fish species
were present at two collecting sites on the upper portion of Big
Creek. Healthy stream sites typically support 15-20 species.
These two fisheries reports support the present study, showing that
neither Barr Creek nor Big Creek are very good aquatic resources in
their present states.

In contrast to these recent studies, older studies show that
environmental conditions in Big Creek were once much better. For
example, Gerking [13] collected 28 fish species, including the
tadpole and brindled madtoms, at his two collecting sites on Big
Creek 1in 1942. These relatively intolerant species have
disappeared from the stream in the past 50 years. An even older
study by Jordan [14] reported the presence of additional intolerant
fish in his Big Creek collections of 1888. These included the
bluntnose, johnny, slenderhead, and blackside darters, as well as
the pugnose minnow. None of these species has been collected from
Big Creek during the past 100 years. Habitat alterations and
degraded water quality have probably eliminated these fish.

18



RECOMMENDATIONS

Continue to monitor these five sites during 1995 to
determine whether land treatments in the Barr Creek
watershed contribute to improved water quality.

In addition to encouraging erosion control practices,
consider implementing programs which protect or restore
natural streamside vegetation.

Identify all areas in both watersheds with severely slumping
banks and implement stabilization projects (methods using
natural vegetation should be preferred to riprap, since lack
of shading is a problem in these watersheds).

Severe channelization of local streams has contributed to some
of the observed water quality problems. Encourage local
drainage boards to minuimize the frequency and magnitude of
"ditching" projects in this area.

Although it is presently one of the highest-quality headwater
streams in this area, Rush Creek appears to be in need of
better watershed management practices as well. There seem to
be unusually high sediment and "organic" inputs to this
stream, possibly from livestock operations or failing septic
tanks. Determine whether local landowners would be willing
to participate in cost-share programs aimed at reducing these
inputs.
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Rush Creek Duplicates
Metric Values

Sauple 1 Sample 2
Total Gensra 16 16
EPT Senera 5 6
Scrapers/Filterers 0.15 0.13
‘% Dowinant Taxon 41 49
EPT/Chironomids 1.6 2.2
Coumunity Loss Index 2.0 0.0
Hilsenhoff Biotic lndex 7.3 7.3
% Suredders in CPOM 37 69

Site Scores in Relation to the Reference

Sawupte t Saupte 2
Saupte 2 as Reference Sauple ! as Reference

Total Benera ] [}
EPT Genera 4 6
ScrapersiFitterers ) 6
% Dominant Taxon & &
EPT/Cnironomids ] 6
Comwunity Loss Index & &
Hitsenhoff Biotic Index & [
% Shredders in CPOM 6 6

A0 42

Mean Site Score = &1
Each duplicate is within 10% of the mean
Each score indicates “nonimpaired" conditions



MACROINVERTEBRATE DATA SHEET

Type of Sampler__ Kichnet Sample No. #

Collection Depth . Date__12/28/94

Substrate Type___ Riffle -~ Location__

Remarks s ' _ . Rush Creekr (fosey Co) -

<orkd by M. Fraaddis
- y Station # SrFe |

Identification by m Collector__ (5. Briakt

Enter Family and/or Genus“and Species Name on Blank Line.

Organisms No. | A. T No.
Diptera Coleoptera
Chironomidae
Octhachdiis <o 17
melnociemlls i
Cardiocladiis
Heterotsioclodivs 7 Neuroptera and Megaloptera
Crustacea
ISo]DodoL 2
) Oligochaeta Tabdicidne | 23¢
Other Simuludag - S
Tipubdae {
Trichopteta :
Cheymalopsqche s 4
! ” Hirudinea
Chmacra _phrcuve 1 :
Bivalvia .
Sphaeridae ars 2
Plecoptera S'ol.ag»u‘m 3
Gastropoda .
Epheme.ropt‘erd
Caents ¢ ]
Senacron__ depoackatum i :
Senonema j!ng’gl:‘}g{u-’\ | Bryozoa
Coelenterata
Odonata Other  Tarbelieria LPE

Hemiptera

A = Adult. I = Immature. Gener ;
Total No. Organisms (00 Total No. Faxa o




MACROINVERTEBRATE DATA SHEET 4

Type of Sampler__ Kicknet Sample No.
Collection Depth . Date 12[2g]94
Substrate Type nﬂ}[ " Location__ "
Remarks . Rush Creee (prsey (o)
n’-"—? < T B
&, Reschit Station #____<ite |
Identification by Collector___ & Zriaht

Enter Family and/or Genus and Species Name on Blank Line. U

Organisms No. [A.]TI. No.
Diptera Coleoptera
Chironomidae
Octhochdiis obombiadus 13
Codocladiys < - |
M(U:’flﬁodadu‘;f D. ]
Tﬁlﬂemm;/m(a ffmll" Wi Neuroptera and Megaloptera
Crustacea
Caccdotea <p. &
Zhlmlcﬂa azteboe /
Oligochaeta
Other  Tpula sp {
Simylvidag Z
Irichoptera )
Chimatra__ghscurs /
(ll(’(AMﬂ[ﬂAhILILf SM +9 Hirudinea
I\murecﬁ»ﬁr J}n { :
Bivalvia
Eupera cubensis )
Plecoptera !
Gastropoda .
Ephemeroptera
= Caants Sp- = !
Hononem & Arigunclatum, ]
Stenacon Mfez’jﬂmcﬁz . (o Bryozoa
Coelenterata
Odonata Other  Tpchellaria 3
Hemiptera
= Adult. I = Immature. Grentra
Total No. Organisms 00 Total No. Taxa 1

cPom = 699 sheblora
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" Site |

HABITAT

FIELD DATA SHEET

categucy

- Rush Creek 7/1,,[/49

Tacelient

Tood

Tarr

Foor

Greater than 50V rubble
gravel, submecged lags,
undercut banks, or

*38-50% rubbla,

qeavel
or other stable habitat.
Adequate habitat.

10-30% cubble, geaval

ar other stable habitat,
by

Habatat availabi}

less then desicabl

Less than 10V rubble
graval oc othes stable
habitat, Lack of
habitst 43 obvieus.

<-s

other stable n.ni»r- : 6

u;ln 11-15 6-10 -8
cavel, cobble Geavel, cobble. end Graval, cobble, and Gravel, cobble, ang
bouldet partin bouldar particles eie bouldet patticies ase  boulder particies sce
butween O and 25 \ betveen 15 and 30 betueen 40 and 75 A over 7% t surrounded
surrounded by fine sucrounded by tine sucrounded by tine by flne sediment
sediment sediment dediment

16-20 n(’j 6-10 0.3
Cold »0.05 cma (2 cfs)  0.03-0.05 cas (i~ c€s Z0.01 cmr (31 cta) (D01 cmr (03 et
Warm >0.15 cas {5 cfsl  0.05-0.15 cas (2-5 ets) 931005 Tan {ioz'che) €0.01 oms {i‘cia)

10-20 118 =10 0-3
Slow 140.3 m/s), deep Oaly ) af the 4 habitat Only 2 of the 4 habitst Daminated by one
150.5 m); alov, shallow categories présent categocies present velaeity/depth
(¢0.5 fast (nissing cifEles or tuns  (wissing thf(les/cuns categary tusuislly
(0.3 m/3), dasp; tast, raceive lower gcoce than tecaive lover scored, poatt,
shaltov habitaes all missing poals).
presenc.

‘l‘)]ﬁ LAl-ts 6-10 0-5

Littie or no enlsrge-
ment of islands or
point bara, and/or
no ehsnnetization.

12-15

Some. new incresse in bar
tormation, mastly from
co aravel; and/oc
soma channelization

prasent.
011

Hod

on old and nsw

pools plr!l-lly titied
exbank-

w/siin; end/or
nts on both banks.

-7

te deposition af
new geavel, sosres send

Heavy deposits of fin
inl, Increased bar
develnpment; most poots

tilled wssilt; sndser
astensive chann ation.
0-1

Less than 51 af the
bottoa sftected by
scouring and
depasition.

12-1%

3-301 affected. scour

at censtrictions and
whete grades staepen.
Some depesition in pooks.

10-50% aZtucted.
Deposits and scour at
abstructions, con-
steictions and bends.
Some (illing ot poals.

-7

Mare than SOV of the
bottoa changing
nescly year long,
Pools slmest absent
due to deposition.
only lecqs cocks

in c1ffle exposed.

=3

* « Habitat paramaters not currently i1ncorporated (nto BIOS

6

Figure 5.2.1. Hahitat Assessment Field Data Sheet for use with alt Rapid Bioassessment Protocols.
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Site

Rush Creek

HABLTAT ASSESSMENT FICLO DATA SWEET ycant.)
Category
Babitat Patametss Excellent Wood Fair (g
6. Pool/[jftls, tun/beny 3-7. Vartecy of 1-15.  Adaquate depen 15-25, Occassianal >25. Easentially a
catio {discance habitat., Ossp ciffles  in pools and ciffles €iffle oc bend. Bottom stralght stes

betw
by stceam vidtht

divided

and pools.

12-15

Beads provide habitat.

contours provide some
habitat,

-7

Ganerally 11 lat
veter oc shaliow
tiftle.  Pooc
habitat,

nk stability

et

Stable, HNa evidance
ot erosion ot

bank tailuce.

Side alopes genec-
ally 3oV, Lictle
potential for Cuture
probten.

9-10

{1
Modacataly stabls.

Intraquent, small asess

of etosion mastly healsd

aver. 3ide 1lopes up to

40% on one baak. Siight

potential in extrene
oods . E

Moderately unstable.
Noderake Crequency and
size of erosfonal avess,
Side slopes up to 60%
on some banks. High
eresion potentiasl
during extre high
tlow,

3-5

Unseable. Many

wtoded ecess.  Side

1lo »60% common.
"Raw* aress frequent
along straight sections
and bands.

0-2

nk vegagpiive
staballty

Ovar 80%, of the
stresmbank surtac
covered by,

vegetstion oc boulde
and cobble’
9{10

50-73% of the streambank
surfaces coveved by
vegetation, gravel o
larges matecial,

[}

25-49% of the stre
bank surtaces covecsd
by vegetstion, gravel,
or largee matsria

3-5

Less than 25% of tha
aue K surfaces
covered by vegscation.
qravel, ac lasger
naterial,

0-2

baminant vegstation
s sheub

Domiaant vegatatjon
is of tre

Dominant vegetation
i3 gress oc forbas.

Over 50% of the st
Bank has no vegetation
and dominint macerial
is woll, tock, bridge
watecials, culverts,
o mine tailing

Column Totals

Figure 5.2.1. (Cont.),




Site 2 and3

PUTSECAL CHA
r

AACTERIEATION/WATER QUALETE
TELO BATA SuRRY

Bary Creele ~ D‘S

FRTBICAL CHARACYS
SIPARTAN ONE/INSTRTAN PEATURES

Predesinast Surray sud Voot

Tecol Wetershed Bcosiens Wome Reavy

PS Peliutien:  Pe evi

o wiath 2w Berieace

ae Potemtisl Sewrces

b sitne m'j.

Food %‘_ :. B

fei s f‘dﬁ w/

MUgh Water Mach ®  Velectty Channellned: Tou
canspy coveri( Open | Pectiy open ety ¢ M\'Vfr\"’
IERINERT/008Y: App,rt,ac},\
sedtnent odorer s Sevage Peteotoun crestont Avsecoble Reas other 300"/
Sedinsat oitss et mederete Peotuas
Sedinent Deposita: Sludge Sewaunt Peper vl 2und Setict Shelle LIUYTS
Are the underdldss of ste.es WAlch ace sot deeply sutedded blsch?  Tes e
1 Orgesic
Tree Stemster ! Trpe
- | Detcltue
1396-08 n:’iml © I
in.) 1 Puch-sud
sa tgeieep) — 0 | et
tetteny
WATER QUALETY
Towperators e Disselved oaygen v _____ Conduerivtey other
I8} Wsed
Strese Trper  Coldvater Wecavatad
water et Weesal fewags Peteolave Chealcat (LT other
watar Susface ®fisa sliecn {J Glebs Phacks
furbiaitys Chase Sitently Turdid Teente opague vatee Coler

WEATHER CONBITIORS [\O‘P
PHATOGEAPE NUNDRR P[ ihfﬁ

ouscavaTIONs AWb/OR BRETCH 5)00[ LOH’OW\S hﬁfr ‘G”fd W/ m\/\ék

ot pow,
ream m

1§ hardpan or
e 1n Some

P
<

bvC

ff‘oecﬂ;



1Y

4 ftes

2 and 3

HABITAT A

T_F1ELD DATA SHEET

Bayr Creelr

Hebitst Pac

tar

Catequry

PK

715794

Tageilent

Good

Fair

Voot

i. *Battom substra
svailable covec

Greater than 50\ rubbl
gravel, subaerged logs,
undercut banks, ot
other stable hebitat.
16-20

30-S0% rubble, gravel
or other stabte habitat.
Adaquate habitac,

L-as

10-30% rubble, geaval
ar othar stable habjtat.
Habitat availabality
lesa then desitable.

-10

Less than 10V cubdle
geavel oc other stable
habitat, Lack ot
habitat Ls ebvious.

2, cmbeddedness'®’

ot . cobhle, snd
boulde: pattirles aie
betwesn 0 snd 25 \
rrounded by tine

Gravel, cobble, and
bouldet particies
betuean 75 sad 50 %
sacrounded by (ine

Gravel, cobble, and
boulder pacticies sre
betw 80 and 75 1
surrounded by fine

Geaval, cobble, and

bauldec particies see
ovar 73 \ sutrounded
y tine aedi

sed sediment I AN\
16-20 n-1s 60 ) 0~
3. £0.15 Gms (Scts) = Cold »0.0% (2 cfsy  0.01-0.08 ema (12 cls) 0.01-0.0) eme (.51 cts) ¢0.01 1.5 cta)
*Ployg at cep. low Waem 30.15 cms (5 cfs)  0.05-0.15 cas (2-5 cta) 0.03-0.03 cms {1-2 cf3) <0.0) cms (1 cfs
tiow 10-20 =18
oc ;
10,143 can (Scf3) v Slow (<0.3 m/s), desp  Only } of the & habitat only 7 at the ¢ habicst inated by one
Valocity/deptha shallow categories présent categocies present velocaty/depth
(missing e1€fies or runa  (missing taffles/runs  category (usiilly
deap; fast, recwive louwsr score than recelve lower score). pool)
shellow habitats all aiasing pools)
present.
16-20 NYet) 0 [
4. ' Channel altecation Little or no enlarge- Sone nev Increwse in bar  Hoderate deposition o

ment of lslsnds or
point bars, end/er
no channellzation.

12-1%

Coemation, mostly from
coacse gravel; and/or
soma cthannellization
prasant.

(XYY

new gravel, coarse vand

pools partially tilled
w/sibt r smb

:
wents on both bankys.
(o)

Neavy deposits of fine
matarial, increased bae
develnpment: most pools
Filde w/siit: andsoc
ertensiva channslization

0-1

5. Botton scopring end
a.pusxzxonY“

Less than S\ of the
bottos affscted by
scouring and

5-101 affected, Scour
ac constrictions and
whece grades steapen.

10-50% affacted,
Deposits and scour at
obstryctions, con-

Moce than 50V o€ the
battom changing
neacly year long.

1

degosition. Some deposition in pools. strickions and bends. Posls o3t absunt
Some filling of pocls. dus to deposition.
only lacgs cocks
- In cifle exposed.
12-15 -1 t o-3
K b

Tay From Ball 1922, 35

¢b) From Platts et al.

Nots: * a Habitst paramaters mot curcently ifcorporated inte 8Os

Figure 5.2-1. Habitat Assessment Ficld Data Sheet for use with all Rapid Bioassessment Protocols.
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HADITAT ASSESSHENT FIELD OATA SHEET

teont )

Sites 2 o‘mﬁ{ 3
Barr (el

Habltat Pacameter

Category

Erceliont

Good

D 3)s]ay

Faic

6. 'unl/‘l‘(l tun/bend
eatio' ! (distance
batvean rifCles divided
by stream widthi

5-7. Vaeiety at
habitat. Desp caffles
and pools.

12-18

1~15. Adequats depth
A0 pools and thftles.
nds provide habitat.

3-11

15-25. occasainnal 325, Easentislly o
ciffis or bend. Dottos strmight str
contours provide come  Generally all tlat
habitat, shaliow
Poos

£
habitat,
161 0-3

7. sank stebality't?

Stable. No evidance
ot ecosicn o

bank failure.

Side slopes genec-
ally €30V, Livele
potential foc futurs
proble

Moderately stabls.
Intrequent, amatl avess
ol erozion mostly hesled
over. Side $lopas up to
40t on one bank. Slight
potencial in sxtcems
tloods .

Moderately unstebl Vostable. Many
Hoderate frequancy and  eteded 4cess. Side
size of srosional aceas. slopes 160V comsan.

Side slopas up to "Rav froquent
on some banks. Kigh slong straight sections
ecosion potential and benda.

during eatreme high
tlow.

9-10 6-1 3 -2
8. Benk vlyl‘sllvl 50-79% of tha str bank 25~48% of the stc Less than 25% of the
stavility Buctaces covarad by bank surfaces covered stesambank Autfaces
. vegetation, gravel ot by vegetation, gravel, coveced by vegstation,
vegetation or boulders larger matscial. ot lactger material. gravel, ot larger
and cobble’ material.
Z"I’" -t 3-8 0-2
3. Deminant vegetation Dominant vegetation Dominant vegetation Over 50V of the scream-

ts sheub.

is of tree fors

is grase or forbes.

is soil, rock, bridge -
mitacials, culverts,

ot mine tailings.
s 0-2

Column Tatals

Figure 5.2-1. (Cont.).
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1Y

Sites & anﬂ, 5

HABITAT

T_FIELD DATA SHEET

Habieat Paru

Tae

Catequry

613 Creel - 7},@

7/5)44

Excellant

Gooa

Faer

Foor

1. +Battom substea
available cover

Geeater than 50% rubtls,’

gravel, subaerged logs,

undercyt banks, ot

other stable habitat,
s-20

30-50\ rubble, gravel
other stadble habitat,
Adequate habitat.

i-1s

10-30% rubble, gravel
ac athar stabia habitar.
Mabitat aveilability

less then a.-n(?r)

Less then 10V rubble
geavel of other stable
Kabitat, Lack of
habitat is abvious,
03

1. cmbeddadness'®!

Gravel, cobble, and
bouldet perticies ate
batvean 0 and 23
surraunded by fine

Gravel, cobblas, and
boulder particles are
betusan 25 aad 50 \
succonnded by (ine

Gravel, cobble, and
boutder pacticlies sre
Bt 50 and 13 %

Gravel, cobble, snd
boulder particies sre
over 13\ surrounded

suttounded by tine by Cine sediment
aedi sedinent 1edinant
16-20 ‘ﬁﬁ -3
£0.15 cus (Sces) + Cold 10.05 cms (2 cfs}  0.03-0. 0.01-0.0) cms (.9+1 T3) (.5 cts)
'VIOY‘)It rep. low Watm >0.15 cms |5 cfs} ©0.05-0. 0.03-0.05 cms {1-2 ct 1 cts)
10-20 610 -5
ot : i
20,15 cme 1363 o Slow (0.2 m/e), deep  Only ) of tha d habitat  OAly 2 of tha & habitst Daminated by one
Velocity/depth 1>0.3 w); slow, shallov cetegories peowant cateqocins nt velocity/depth
(¢0.5 m1: tase (missing rilllss o tuns  (missing c1fCles/tuns  categery lusiiily
0.3 /31, deep; tast, « lowar icore than  twceive lowse 1corel.  poall.
ahailow habitats al nissing pools).
prasent.
16-20 A1-18 0 0-3
4. + Channet alteration'®’  Little ot mo snlsrge Sone new | in bar  Hodecate deposition ot

ment of lslands or
point bars, end/nt
no channelization.

12-1%

formation, mostly fraw
coerse gravel; and/ar
soms ehannelizatian
presant.

811

new gravel, coarss &
on old and nev bar
poaks partially thiies
w/alin; andjor

ments on both blnllﬂ

Weavy dupasits of tine
miterial, incceased bar
develnpment: most pools
Chlled w/stin and/or
satennive channslization.

0-)

5. Bottom scoyring and
dapﬂslllﬂn?n

Less than 5V of tha
bottos affected by
scouting and
deposition.

12-15

5-30% atfacted, Scour
at constrictions and
whers grades stespan.
Some dsposition in peols,

@ll

10-501 affected,
Deposits 4nd scour at
obstructions, con-
strictions and bends.
Some filling of peels,

(]

Mare than 30% of the
bottos chinging
neatly vear long.
Pools slmost absent
due to depssition.
only large rocks
in ritele exposed.

0-3

(a1 From Ball 1382.
th) From Platts et al.

1961,
Mote: * = Habitat paramaters

Aot currently incocporited ints G10S

37

Figura 5.2-1. Habitat Assessment Field Data Sheet for use with all Rapid Bioassessment Protocols,
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HABITAT

ESSNENT FIELD OATA SHEET gcomt.)

Stles

4 and T

Habitat Paca

ter

Category

)"} Creeld — Z}‘é

Excellant

Good

1]5)ay

Foot

6 roolspiitie. tun/bend
vatio tane
betua
vy str

viden

llll-- divided

$=7. Veraety ot
habitat., Deep crafflas
and posle.

12-15

7-15. Adeguate depth
in paols end c1ffles.
dands provide habitat.

Batt

15-25. Occasninonal
riffle oc bend. Bottom
contours provide same

»25. Esssntially a
stcaight strean.
Genecdlly

vater or shallow
ciftls. Roor
habitat,

7. Bank stabitity !

Stable. Ho evidance
ot ecoston ox

bank Cailuce.

Side slopes gener-
ally €30V, Little
potential for future
probl

Modecately stable,
Infrequent, swall ate
ol ecotion mostly healed
oves.

103 on one bank,
potential (n extreme
tloods,

habitat
2?)
Modezately unstable,

nthrlll trequancy and
sroslonal aceas.
ide viopes up to 600
on some banks. High
ecosion potential

Unstable. oy
stoded aceas. Side

Rev* acess frequent
sections

and bends.

[5¥]

8. Bank vegeppiive Over 30%, of the 50-79% ©f Lhe stressbank  25-49% of the strea Less than 251 of the
stability $treambenk sucfaces surtsaces covered by bank surfaces caversd  streambank suifaces
cavered by vegetation, geaval ot By vegetation, gravel, covered by vegetation
vegetation se bo lacger material, of largar material. gravel, or larger
and cobble’ waterial.
[ = -5 0-2
67 ~ .
s ide cover Duminant vegatatio Oominant vegetation Dominast vegetation Over 50V of the stream
ks sheub, is of tres for is geass or faches. bank has no vegetation
and dowinant materfal
~ or mine tailings.
9-10 &1 (a)s -2
Colums Totals
- - A —
Score gi
Figure 5.2-1, {(Cont.}).
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Big Creek

Site 4

{upstream)
Slumping Banks
Site 5

Site 5

(downstream)




